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FOREWORD 

This Indian Standard was adopted by the Bureau of Indian Standards on 23 February 1989 after the 
draft finalized by the Pesticides Residue Analysis Sectional Committee had been approved by the 
Agricultural and Food Products Division Council. 

Fenthion formulations are extensively used in agriculture and public health for the control of many 
insect pests. This standard will enable the health authorities and others engaged in the fields to 
follow uniform test procedure for the estimation of fenthion residue in foods ( fruits and vegetables ). 

In the preparation of this standard, due consideration has been given to the limits of fenthion 
residues laid under the provisions of Frevention of Food Adulteration Rules, 7955 and the test method 
is sensitive to the prescribed level of residues. 

In reporting the result of a test or analysis made in accordance with this standard, if the final value, 
observed or calculated, is to be rounded off, it shall be done in accordance with IS 2 : 1960 *Rules for 
rounding off numerical values ( revised ).' 
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1 SCOPE 

1.1 The standard prescribes gas chromatographic 
method for the quantitative estimation of fenth- 
ion [o, c?-dimethyl-o ( 4-methyl mercapto-3-methyl 
phenyl )-thiophosphate in foods ( fruits and vege- 
tables ). Fenthion has to be estimated as its 
metabolite, fenoxon sulphone. 

1-1.1 This method is applicable with a limit of 
detection in the range of 0*1 /*§/§* 

1.1.2 Though no set procedure for thin layer 
chromatography ( TLC ) is being prescribed, any 
standardised TLC procedure may be followed if 
necessary for clean up, identification and confir- 
mation of fenthion residues. 

2 REFERENCES 

2.1 The following Indian Standards are necessary 
adjuncts to this standard: 



IS No. 
IS 1070 : 1977 

IS 11380: 1985 



Title 

Specification for water for 
general laboratory use ( second 
revision ) 

Methods of sampling for the 
determination of pesticide 
residues in agricultural and 
food commodities 



3 QUALITY OF REAGENTS 

Unless specified otherwise, pure chemicals and 
distilled water {see IS 1070: 1977) shall be 
employed in tests. 

NOTE — *Pure chemicals' shall mean chemicals that 
do not contain impurities which affect the results of 
analysis. 

4 SAMPLING 

The Tepresentative samples of foods ( fruits and 
vegetables ) for estimating fenthion residues shall 
be drawn in accordance with IS 11380 : 1985. 

5 SAMPLE STORAGE 

Samples shall be stored as such when the quantity 
is small or chances of its degradation do not 
exist. Otherwise, carry out extraction ( see 6.4 ) 
and store the extract. Depending upon the nature 
of the sample, keep the samples or their extracts 
either in deep freezer at — IS^C or in refrigerator 
until taken up for analysis. Ensure that the 



samples do not absorb or lose moisture during 
storage. Avoid undue long storage periods. 

6 GAS CHROMATOGRAPHIC METHOD 

6-1 The residues of fenthion are extracted with 
acetone. The extracted fenthion is converted to 
fenoxon sulphone and is measured by gas ehro- 
matograph equipped with a flame photometric 
detector. The content of fenoxon sulphone, /ig/g 
( ppm ) is determined by coj^paring the response 
with that of a known standard fenoxon sulphone 
of similar -concentraWon.. 

6*2 Apparatus » / 

6.2.1 High Speed Slender^ With explosion-proof 
motor and solvent lisj^k-proof gas jar, 

6.2.2 Rotary Vacuum Evaporator 

6.2.3 Laboratory Shaker 

6.2.4 Buchner Funnel Assembly for vacuum filt- 
ration 

6.2.5 Chromatography Columns, 500 mm length 
and 18 mm ID. 

6.3 Reagents 

6.3.1 Acetone, glass re-distilled. 

6.3.2 Chloroform, glass re-distilled. 

6.3.3 Benzene, glass re-distilled. 

6.3.4 Magnesium Sulphate Solution, 20 percent 
( mlv ). 

6.3.5 Potassium Permanganate Solution^ 01 M. 

6.3.6 Silica gel, 60-120 mesh, column chro- 
matography grade. Activated at 110°C for 6 
hours. 

6.3.7 Sodium Sulphate, anhydrous 

6.3.8 Hyflow Super cell filter- aid, or its equivalent. 

6.3.9 Precipitating Solution 

Dissolve 25 g ammonium chloride and 25 g of 
phosphoric acid in approximately 900 ml of water 
and dilute further to 1 litre. 

6.3.10 Fenoxon Sulphone 

Weigh accurately about 200 mg of fenoxon 
sulphone of known purity into a 100-ml volu- 
metric flask, add acetone and shake well to 
dissolve the fenoxon sulphone and make up the 
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volume to the mark with acetone. Take 1 ml of 
this solution into another 100- ml volumetric flask 
and dilute upto the mark with acetone. The final 
solution will have the concentration of 0*02 mg 
of fenoxon sulphone per millilitre of acetone. 

63.10.1 Oxidation of standard fenthion of known 
purity will also produce fenoxon sulphone 

Prepare a solution containing 0*02 mg of fenthion 
( of known purity ) per millilitre of acetone. 
Take a 2-ml portion of this solution into a 50-ml 
round-bottom flask. Add 5 ml of 20 percent 
magnesium sulphate solution and 20 ml of O'l m 
potassium permanganate solution, washing down 
the sides of the flask during additions and allow 
to stand for 20 minutes with occassional swirling. 
Make sure that there is an excess of potassium 
-fcmanganate throughout the oxidation period. 
Transfer the oxidised material to a 100-ml 
separating funnel. Rinse the flask with 50 ml of 
chloroform and add to the separating funnel. 
Shake well and allow to stand. Drain the lower 
organic phase into a round-bottom flask through 
anhydrous sodium sulphate. Repeat the extraction 
twice with 50 ml chloroform each time and 
evaporate the chloroform layer on a rotary 
vacuum evaporator below 45*'C. The fenoxon 
sulphone is transferred into a 2-ml volumetric 
flask with acetone and diluting the solution up to 
the mark. 

6.4 Preparation of Satnple, Clean-up and 
Extraction of Fenthion Residues 

6.4.1 Transfer 100 g of the sample to a waring 
blender and crush at high speed for 2-3 minutes. 
To this add 150 ml acetone and 100 g of powder- 
ed anhydrous sodium sulphate. Blend for 2 
minutes and allow to settle for one minute. 
Decant the solvent into a Buchner funnel attached 
to a 500-ml -filter flisk and containing Whatman 
No. I filter paper with a thin coat of hyflo 
supercel or equivalent filter aid. Apply vacuum 
cautiously until all the solvent has filtered into the 
filtration flask. Re-extract the sample with 

2 X 100 ml portions of acetone and filter the 
extracts. Rinse with 50 ml acetone. Transfer the 
filtrates to a round-bottom flask and distill off 
the solvent just to dryness on a rotary vacuum 
evaporator below 45°C. 

6.4.2 Dissolve the residue in 45 ml acetone and 
add to it 50 ml of precipitating solution. Allow 
the mixture to stand for 30 minutes with occas- 
sional swirling. Filter using vacuum through 

3 mm layer of hyflo supercel on Whatman No. 1 
filter paper in a Buchner funnel into a receiving 
fla^k. Rinse the flask and wash the residue 2 X 30 
ml with a mixture of acetone : precipitating 
solution ( 45 : 50 ), allowing each washing to 
remain in contact with precipitate for about 20 
seconds before applying vacuum. Transfer the 
filtrate to a 250-ml separating funnel and extract 



it with 125/100 and 100 ml of Chloroform. Pass 
the combined organic solvent phase through 
anhydrous sodium sulfate and collect it in 1000- 
ml round-bottom flask. Distill off the solvent on 
a rotary vacuum evaporator. 

6.5 Oxidation 

6.5.1 Dissolve the sample residue obtained after 
completion of step 6»4.2 in 2 ml of acetone. Add 
5 ml of 20 percent magnesium sulphate solution 
and 20 ml of O'l M potassium permenganate 
solution, washing down the sides of the flask 
during additions and allow to stand for 20 
minutes with occassional swirling. Make sure 
that there is an excess of potassium permanaga- 
nate throughout the oxidation period. Transfer 
the oxidised material to a 100-ml separating 
funnel. Rinse the flask with 50 ml of chloroform 
and add to the separating funnel. Shake well and 
allow to stand. Drain the lower organic phase 
into a round-bottom flask through anhydrous 
sodium sulphate. Repeat the extraction with 
2 X 50 ml and evaporate the collected chloroform 
layer on a rotary vacuum evaporator below 45''C. 

6.5.2 Clean up for oxidised extract by column 
chromatography 

Prepare a chromatography column ( see 6.2.5 ) 
using 10 g of activated neutral silica gel and 
95 : 5 benzene acetone mixture. Rinse the flask 
containing the residue with 3 X 3 ml portions of 
solvent mixture and transfer the extract to the 
column. Elute the column with 75 ml of solvent 
mixture at the rate of 8 to 10 ml per minnte. 
After removal of the solvent on a rotary evapo- 
rator below 45°C, the residue is redissolved in 
acetone and quantitatively transferred to a 5-ml 
volumetric flask. Dilute upto the mark and shake 
well to mix. 

6.6 Gas Chromatograph 

A gas Chromatograph equipped with a flame 
photometric detector is operated under the 
following suggested parameters. The parameters 
may be varied according to the available facilities, 
provided standardisation is done: 



Column 



Packing 



glass, 90 cm long, 6'25 
mm diameter 

5%0V— 101 onChro- 
mosorbGHPSO— 100 
mesh 



Carrier gas Nitrogen 

Carrier gas flow rate 60 ml/min 

Combustion gas and Hydrogen, 200 ml/min; 
flow rate Oxygen, 30 ml/min; 

Air 100 ml/min 

Column temperature 230°C 
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Injection Port Tem- 250**C 
perature 

Detector temperature 250°C 

Detector 



flame photometric de- 
tector operating in 
phosphorus mode 



6.7 Procedure 



Inject a suitable aliquot ( 3 ^/ ) into the column 
using a lO-microlitre syringe. Indentify the peak 
by its retention time and measure the peak area. 



6.8 Calculations 

Fenthion, jug/g ( ppm ) 

_ >4i X Fg X Fa X C 
A^ X Vi X M 

where 

Ai = Peak area of sample; 



x/x 



278 
310 



Kj, " Volume in ft/ of standard injected; 

Kg ^ Total volume in ml of sample solution; 

C = Concentration of standard solution, in 

A2 = Peak area of standard; 

Vi = Volume in ^1 of sample injected; 

M =^ Mass in g of sample taken for extraction; 
and 

F = Recovery factor 

100 

"" Percent mean recovery 

NOTES 

278 

1 --r^ is the conversion factor of fenoxon sulphone 

to fenthion. 

2 Percent mean recovery is determined by taking 
untreated control sample to which a known amount of 
fenoxon sulphone is added and analysed as described 
above. 



Staniiard Mark 

The use of the Standard Mark is governed by the provisions of the Bureau of Indian 
Standards Acty J986 and the Rules and Regulations made thereunder. The Standard Mark on' 
products covered by an Indian Standard conveys the assurance that they have been produced 
to comply with the requirements of that standard under a well defined system of inspection, 
testing and quality control which is devised and supervised by BIS and operated by the pro- 
ducer. Standard marked products are also continuously checked by BIS for conformity to that 
standard as a further safeguard. Details of conditions under which a licence for the use 
x>f the Standard Mark may be granted to manufacturers or producers may be obtained from 
the Bureau of Indian Standards. 



Bureau of Indiau Standards 

BIS is a statutory institution established under the Bureau of Indian Standards Act, 2986 to promote 
harmonious development of the activities of standardization, marking and quality certification of 
goods and attending to connected matters in the country. 

Copyright 

BIS has the copyright of all its publications. No part of these publications may be reproduced in 
any form without the prior permission in writing of BIS. This does not preclude the free use, in 
the course of implementing the standard, of necessary details, such as symbols and sizes, type or 
grade designations. Enquiries relating to copyright be addressed to the Director (Publications), BIS. 

Revision of Indian Standards 

Indian Standards are reviewed periodically and revised, when necessary and amendments, if any, 
are issued from time to time. Users of Indian Standards should ascertain that they are in possession 
of the latest amendments or edition. Comments on this Indian Standard may be sent to BIS giving 
the following reference: 

Doc : No. AFDC 56 ( 2687 ) 
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